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.\ piipiibiiiiii 'll ^Idhidiix s.sp hiawu'la wun ivtArndy di.'iL'ovc'ri;!] nl Mi Bry.iu iSA) whuli i> iiiuiv 

(tian (lOO km iVkui ilic MuNia’sl mlit'i' popiilnlion ol this la\on, 'llio .lim nl Mu\ simly was ii.i ik-lLTmim- wlifilu’r 
(Ills pupiiliiliun is naluiiil ui wIiciliL-r ii liini tici-n pl.inis'd af(cr (he iiinsal I'f' pasti'ralisls lo Ills' urea. To 
ai.hicse ll'isiiini we uyed RAI’I'i iriolLX'ulai markci analysis (H a (10 m diami lipnniubs-miis siaiid nC/*. 
uloliiiliHi s.sp. hh-osutU! (hat riaijililj toniu'd .i (ini' Tlin RAPU analysis iiidiL'aled nii dUrt'ientcs bL’iwcni sani 
pies laken linm the liL'iuniibeniiis stand, ablnniah individuals IVnm iinlsidt' ii wcie all tlillcrenl (rnin it itlid (rnin 
line aniillier. Ueeaiise the ligniilnhcinns stand of >■' ssp is likely to onginaie iVom .i single 

individtial and is very lartte. i( is likely to bo Very old tpussiblv as old as 4000 yeais) and tins wunld imply llitit 
(lie piipnlalioii was not esluhlished by pastoialists I low did Ihc I", i^lnhuhis ssp. hiai^hiiii become o.stabli.shed 
nil Ml Hi van ' I nui' (Hissibililics ate di.seusscd. niaiiety , nainral Irmi: ilisianec seed dispeivil. seed dispersal by 
lininaii.s before Ibe arrival 'if pasionilisls. lone Jisiaiiee pollen dispersal and eonneelion to (he Viedniiin 
/■/(( i(/l/'/iis i*/d///(/ni ssp. hiVvis/oM I'niesi in the piisl 

(si 1 Wtiniis. Litdiiiltiliei. elinie si/e. R \PD, liiii.'eiyinnlini:. 



Inlnuliictinii 

A inipiilnliuii rd Lta ulyi’iiis s.sp. hiaisliila 

(Manlcii, Blakclv & I. Siiiiin.) Kickpiitc wns rei.'oiiilv 
discovered al Ml Biyiiii vSA (.3.3 20' S. I3S' 57' rii 
liy 13 Btiics. This populaiitm is uiui.siiul in (lull ii is 
niiiic (h-jii fiOn kill (roin (hes nettiesi kitoivii /;, 
yidliiilu.s ssp. hiiHsluKi popnialioii lOivvay Raiice.s. 
Vieiona) uiul is Hie only populniioii of iluil specit-s 
west ol the Miirruy-Duiliiin drainage system The 
population is siluaied on the slope.s of n hiah riiltic 
Miuili-vvesl of (lie sninnnl of Ml Bryan, at an ttlliliiJc 
befweon fiSO and .SOI) in. The entire poiiiilalion 
conststs of tipproximaiely SO upparcnily very old, 
large individuals and between IbO tind ISO "saplmo 
singe" iiiiliv idiitils wilh a stem diaineler ol less dun 
.300 min jiisl above ground level. Small seedlings al 
the cotyledon in the (irih leal-p;iir siage were 
oliservcd at the site in 1006/07 hut seedlings were 
not observeil in Atigtisi 2000. They may have been 
removed by sheep. The poptihiiion has a range of 
appro.>cimalcly HlOC) in tind forms throe siih 
popnlaiions tscparalcd by c. 200 m eaeh. the western 
siib popnlalion being the largesl Sapling stage 
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individiiaJs vveiv mote plentilul in. although not 
ivsirieled lo. Ihc reliilively lower elevtiiions within 
(he piiptilalioii. The L. .y/(>/>d/n.i ssp. hicnsiiiUi Irees 
ranged in height rrom less iliaii .3 (o IS m, The 
mulerslorey was doniiiiated by iialive grasses and 
herbs, aldioiigli some Mhiiii\niiniia veniriUntu 
(Liim ) L. lohn.Son ninl Uni^arict '•I'lnusu C'av. 
ceeuned wiiliiii die popnlalion. Sj.\ plant species 
occurring at ilie site arc ehissiried Jts rare oi 
endiingeieil. miinely. Aspidnuini jltihrUifalium Cav . 
DeiMiiiliii tkrnmxci (F. Miiell.i Ft. G Briggs iV; 
niirciid.. HMiiaianllwru thtUiila K. Bi. e\ DC.. 
Lcpidinm psi'iuln-uiMniiiiH iwi Thcll Olairut 
iKiuiuiMi Hook. ssp. ptmiui.sti. and Rlioihinihf 
iwilirniiiiili's (.Spreitgcl ) FanI G. Wilson (P J Tang, 
per.s. comm. 2000) Nimdier oucalypls iieeiirred wilh 
Hm alvinits i;l<ihiilii.\ ssp. hicusUtht Pnrlhei down Ml 
Bryan die ssp. hitosuiui popnlalion is grassland 
ilovvn lo midway on the mhiiIi vveslein slope. Below 
this grisslaml is ripen E. li iH'awUm F. Mtiell. /T. 
/Kimvn F-.. Mnell. e.\ Miej.. /A. w iiii ifhmi woodluml. 
The local area is one of die coldest in Sonib 
Ausiralia, with Ihc ncarcsl leni|X'raliiiv-rccording 
wealher slalioii al A'ongala leeortlmg average wilder 
minima of 2.5'' C and an e.vlreine Tluly) minimum of 
minus iS.2' C, ihe lowesi in SA (Bineau id' 
Meteorology; lii(p://W'Ww.BoM.GOV.AU/elimate/l. 

In eiiealypls. vcgeiativc propagaiion ucenrs 
Ihmiigh ligitoiLibers. A lignoluber is a semi 
sulnorraneun woody muss of slelii-like tissue dial 
gives protection to n large reserve ol epieonnie buds, 
riiese allow rapid regeneration aflei .stern deslruclioii 
or damage by fire or other causes (.lacobs 1955; 
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(,'li.iltawiiv |4>X). I jiinoiuhOfN (iL'fUf in itic majoriiy 
I'l (l-'lltTil.) ^|lccic)l ill MiiiiO stngi.' in 

iheir lil'o fvclc i loLi'bs IbS*)). Ucpciilal iliirniipc Id ii 
life fiin rfMill ill eAlfiisIvf linnntiilifr lios’elopiiifiit 
ind I'oiiiuiiinii <ii ii iiuilii-sifmmal sianil (l.iiffv & 
.IdIiiisUiii hiKulypis c.ipiiblf ol vfgflaiivf 

ifjifrowlli am live lunffr lh;in singlf-'ifiiniifd lavs 

I J'ysi)ii <-'f fi/ 

Thf epifslion bus hfiai niisal as lu wlicilifi (,1ns 
‘suiilb Ausirylitin popululiun iil h!. >s|i. 

hiii'fldlii IS niiliiiiil ur wlifllifr il iiliglli li.ivr hcfii 
pliinifil iilicribf arrival ul pasiuvulisls In Ihf ;iif;i A 
lurgi; slitniJ ul' h'. i’ltihiilits ssp. lhai rniiglily 

lurniftl il ring sliapc w;is I'oiinil ai ihf .sitf in iilviut 
K5U 111 iilliliKlf in Ihf western siih-pupLilmiiin This 
sliinJ is very large, being 10 ivi in diuniftfr and 
piilfiiiially fOiilil have ariven Irnin lignouibermis 
emwiti Oihcr lienuliibeu'us siands of a .similar si/e 
and piissibly even lai'pcr are also preseni al ihe- site, 
bur (ire more iliriieiill lu idenlilY beeansf id 
lignoiiiher fragine iitalion niul nonelrtular 
ilewlopmeiil III' lllf stilid. 

Mu|fi.iil.ir markers tire essential in idcniil'yme 
individual genulypes and sliulyiog NCgetiitive 
prupagaiion because (he cloniil niiture ol some 
vegeiaiion e.aiinni be csiablislied with ainlideiicc hv 
nioi}’lH>lugiciil nssessmenl alone. Random Amplified 
Polymorphie ONA iRAl’hl (Williams rl ill. lOOl); 
Welsh At Mel'lellanil lOdOl is a mseriil lype ol 
moleenlar maikei lor ilie study ofnenein- varialion 
since nnineroLis loci can be sainplal. RAPI.> analysis 
lias been iiseil extensively in eiiealypis, in deieeiing 
ililferenee.s belwecn closely relaled speeies and 
hybrids (Sale ct ul lOOb; RosscKo iv ol. Isl07), in 
sliidies ol'gcnclic dis'crsiiy and popiiliilioii sliiieliiiv 
(Nfsbiil rf 'll. lOO.s; Skaho cl til. I00<s!), in 
I'ingerprinling slndies (Kcil & lirlKiii I0SJ4; Neshiii 
i'l ul I yd7: Vaillaneourl H Skaho lOoy i, in sinihes of 
brecdiits; sy.slems (Gaiolio cl ul I007i and in siiidies 
id' eegeialive propagaiioii b\ hgnoliiher ( Kenninnnm 

I I ul loot), Tyson Cl o/. I OOS; Uossellu Cf «/. IdyiUi 
The aim iil'diis sindy vvas lu deleriniiie whether the 
huge liorioiiilieroiis E. i^lohiilioi ssp. hicusiulu stand 
IS eluinil ir il i.s. ilieii its large siA’ w-ould imply dial 
il i.s verv (dd siiggesling dial die popnlalit'ii could imH 
have been cstablisheil by pastoralisls. 

Malerial.s ami Mctlimls 

.Nlalnic adtdi leaf material Crum oigbi tAicalyi-iiii.\ 
iiluliiiliis ssp. hifi'.'ilulu samples was weighed and 
Iro/.en in liL|nid nilrogen prjt'r |o use. I'our ol ihese 
samples were Imm the possible clone anti foiii ulhci 
samples came trnm irees away rrom die 
lignotubeiuus stand. The rour siiiiijdes riinn the 
possible L lone came from Ihc four cardinal points td 
die lignoitihei loial genomii HNA was isohued 



from 3,0 p, ol leaf material ut'e<)iding to the C”r\H 
method ol Doyle & Doyle i lOO(l). 

rite I'.NA from eath lice was ass.jved lor Random 
Arnplifietl I’olymoiplne fiNA (RATD) maiKeis 
I Welsh & Mel.'lclhind IWO; W'illiams ci ul. lOUO). 
.Am|ilificiiiinn i.ondilions were a.s in Neslnii ci ul. 
(lOO/i, F'l'iiiicrs were ohiainetl I'rom Operoii 
rcchiiologies Inc. ( lOOOO Allanlie Ave., Alameda C A 
04.S0I I.I.SA) ami die University of Brilish Ct'lumbia 
(6I74 Llniveisiiy Btailevartl. Vaiieutivci. M.U. Vbl 
ly}). TXveniy lour primers previously shovvii to 
prtiduee polymorphic bauds ( VaillaiHourl .V Sk.iho 
loytj) were used; OI’A-02. OPA-N. OPA I5. OPA- 
17 t)PA-30. OPIMib. OPU Id OPD-U.b. OPl;-07, 
OPI--n4 UBC ?0. I.IRC 2I0. UPr 2l.b. UIU' :i7. 

i.iBt : lb, unr 2,13, 1 me. :.u, ubc ubc 2i> 

UBf. 240. UB(’ 2b() and UBC 2011 Amplilicsl 
Iragmenis wea* elctlropborelii ally separaletl in a 
l.bVi w/v apuiose gel. tismp I ,\ IBP buffer niul 
pholographod afier siaiiiing willi eihiditim bromide 
CoiiMsleney of inleipielalion was e.slabh.shed by 
repealing tliive samples with each prmiei. In general 
bands were not seoied it they were l<iim or difl'use. 
or oevnrred in die extremes ol the amplilletl si/c 
range. Only bands lliat wore pi'eseill in 2bU |o 75-Cv 
of die .samples wereu.sed in die analysis, as lepmled 
111 iSkaho ct o/. lO'.lX 

file presencc/absenee of RAPI^ bauds was used lu 
ealcidate a siniiliirity matrix td' simple inaiehing 
enelTieierds (Sokal & Siiealli lOb.F), using Ihe 
NTSVS program iRolilf 1003). The .Miii|)le iiiaUtimg 
eoelfieicni (SM) is dellnerl as the toiiil inimbei ol 
mtildtes (simred absence or preseneei between two 
iiidn idtiuls, diviileil by Ihc loud iiLiiiibei td' bands 
seoreil The same program was llieii used lo eiileiihile 
ilie elusteniig of trees with the UPGMA algorilhin 
ami a denilrogram showing the rehiieilness ol the 
samples was piotlueed 

Results ami l>tseii.ssioii 

Pol IV eight polvmorptiie' hands dial mel mu 
selection ciiieria were suneit for the cighi U'N.A 
samples. Samples 1-4 Imm die possible' 
li'anotubeioiis slaiitl weie idendeal with ;i similaiiiy 
td I II (Table I ). Samples .b-S tve'iC all diflerenl itom 
one aiiolliei and Imm samples ol Ihe lignoiuheo'us 
siuikI iTig. I). The (ree iiiosl closely relaled lo Hie 
hgiioluhoiiiiis sUiiid. (ree b. Joined ihe lignoltiberuns 
stand samples al a level iSM =0.bXi ihal shows (hat 
il is noi elosely relaled lo il. Ne.shiii a ul. (lOyyi 
loiintl dial RAf’D varialion w ilhiii clones was irivial 
coniparcd lo llic Valialion (oiind even bclwccn lull 
.siblings and ihai siinilarily decreased wjlh pedigice 
distance. The lack til Tiny varialion bclwrcn samples 
from die ligiiotuhcmiis stand and the much low'cr 
degree of sinulai ily with llic rest of die samples, over 
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T '\uu I . Suiiitlc won ciit'llkU'iii (SM) iw otnii' 4if oiiiiloiv}' hcl\u:i‘ii .v(/)i/)/c) li'i‘iii o LiiCiilypiuv gUibiilus xsp. hicofiU- 
l!i iiriiwhilinii ol Ml Hrvim in Soiilli \ii\tniho roU iiUilvil H'iIIi W.1T7J iiiorkt rs 
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Sjinpk-s 1-4 art IVoni Ihf; lOni wide liynoliiberiHis sliind. while 'iaiiiples 5-8 arc Trnm irKlividiia) (rets in Ihc vicinily i.il Ihc 
Siam! 
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Tiy. I. I'PCiMA cliisierine ol' samples (Vom a Lmviy/iim 
.y/o/ai/KA ssp. hknakud popiilaiioii ii( Mi Ilryaii in Simlh 
Aiisdalia based on a simple miilchiti" ciierCicicnl iSVli 
iiicasurc ol' siinilanu calailaled wilh RAPD markcis. 
Samples 1-4 are Tiom ihe lUm wide lijimtuibcrnus.siand. 
while samples 5-8 are I'roni individual Irccs in ihe 
vieinily iil die siand- 



a rclalively large number oh polymorphic bands, is 
Very strong ovideiico Tor the clonalily oT samples I- 
4. Assuming the growth rale oT llie E. .iilohiiliis -.sp. 
bk-ostatu lignoluher was similar to that given by 
'Tysun ct iil. (IDdS) for /•;, ri.kkmii Hook. F. ami E. 
tiinyfitliiiimi Labill. of about 2.3 mm/ycar, then il 
wouM have taken 4000 years Tor Ihc E. ylnhiihi\ ssp. 
bicoMiiki lignouibcr lo achieve its present si/c. This 
growth rate was comparable lo dial tibserved in E. 
iiIrnMl T. Muell. ev .Miq by Wellington rt ill. ( Id7y). 
Inn gicaler thari that obtained Tot a two meire 
diameter lignotuberoT/'.'. aici ilkiv ). T.T Hook (Head 
it L.icey Id88), We cannot say how' old Ibis 
individual retilly is. but it i.s probably much more 
lhaii 200 years old. This population oT E. g/o/m'nv 
ssp hkii.iiiiiti is ihereTore most likely lo be natural 
and indeed an interesting remnant that deserves 



eonseivation. Although the site is being grazed by 
sheep (which w'oiild aTTeel (he rare tmdersiorey 
species and Ihe cuealypi regeneration). Ihe trees are 
long lived and no| noticeably .iTTecied by grazing. 
Thus the population is not iindci any short Icim risk 
Trom the current land practices. 

How did the E. yl(>biilii,\ ssp. bUiiskiUi gel 
established on Ml BryaiT.’ One possibility is that il 
moved to this site through natural long di.staiiee.seed 
dispersal. However, this euealypt taxon, like mosi 
eiicalypis, lacks tidaptatioii Tor long distance .seed 
dispersal (Foils & Willshire 1997). A rclalcil 
possibility is that (his poptilaiion was established from 
seed iranspoitcd by aborigines. Anoihci pussibilily is 
tlial il could have moved ..is ssp hii’ti.iftini pollen 
coming Trom alar and hybridising w ith an unknown 
resident eucalypl species, such as the related E. 
fiiiiiinailyx F. Muell. ex Miq. whieb occurs within W) 
km oT Ihc site (see Foils & Reid I9KS Tor an example 
oTthis cvohilioiiary mechunism). This would explain 
why Ihc ehloropla.st DNA oT this population is ol a 
typo very diTTcreni Trom that encountered in oilier 
populations o17t. glohiiiiis so Tar surveyed (.laekson c’t 
III. 1999). None oT these hypotheses can he disproved. 
However, perhaps the simplest exphmalinii Tor the 
oecunence of E. fili/hiiliis ssp, hk tniiiin at Ml Hryan 
is that tile Vicloriuii E. yliihiiliis ssp. bictishilii 
pop'iilalions were once conncLTcd to Ml Tiryan at some 
time in Ihe past. When this would have occuired is a 
mutter Tor s|Kvulalion. It is unlikely lo have been in 
the Iasi 33.(>(.)0 years since the eiirrenl aridity and Ihe 
even greater aridity around the glacial niaxiimiin 
make it unlikely that the Murray Basin could have 
sustained /;. g/o/rii/u.v ssp. hiunitiUi populations. It has 
oTleii been assumed thal this aritlily may liavc been 
fairly consiani Trom ihc nocene to mid Miocene 
nuinnc incursion into the Miinay Basin iMarginson 
& l.adiges I98S). However, recenl evidenee from 
Lake Byre suggests dial there might have been w'eiier 
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periods heiweeii fiO.OOO and 3?i .000 years HI’IMajiee 
& Miller IWS). Therctbrc. il is possible Ihul during 
(hese or other previous wetter [X'riods. an £. >^ltihiilii.\ 
ssp. hiroMiiUi lores! eould have been nrorc or less 
euiiiiniunis troin Victoria to Mt Hryari in South 
Australia, 



AcknowIcdKiiients 

We are grateful to B. M. Potts for providing the 
impetus for ihis projeet. some ol Ihe infoiniation on 
the site and for helping with Ihe collection of 
specimens, and S. Skaho forteehnieal assistance. 



RcfVrciices 



fiiAi rwsAS. M. M. ( PXS8) Hiidilevdopineni and ligiioiiiber 
liiminlion in eiiejly(ils. A»\/. ./. Hin. 6. 111.^- 1 1.S. 

Doru.. .1. ,1. & Dor 1 . 1 . . .1. ( l‘)d(|) Isolation of plant DNA 

loiin fresh I issue, /'oi lo 12. I.t-I.'i. 

(lAioi m. F. .A.. Ukasuh a. M. A (luAi i.m'aitua. U. ( IW 7) 
1^011111111111 of outerossinc rate in a breodini> populuiion 
of luii'(il\i>lti!, timi'liylki with doinintnil RAI’D and At-'l I' 
murkers. Iliri). tk ,'!/’/>/. (h'li. 95. S42-S4d. 
lllAIi. M. .1. iV LACIA'. f- .1- (I'JSK) Rail ioearhi 111 age 
deierminalion.s from lignoliibers. Aiisl. Hni. Mi. V.4- 
100. 

Ia( iisus. II. D.. .Sii ANi. D. ,A.. I'orrs. B. M. & 
Vmi I ANCoi nr, R. R. l I9W) (’hlomplasl DN.Aevideiiee 
for relieulale evolution in L'ihuI\i>Iii.i (Mynaecac). Mol 
/■.Vo/ X, 7.W 751, 

jAi'otis, ,VI. R. I 0)55) "firowlli Habits of the Ruealypis” 
((jovernnieril primer. Caiiberra). 

Kl NNiNOTosi. \V. .1., WAScorr. M. A: Jami.s. ,S. H. (1096) 
fiNA fins-’erprinling siippoOs notions of clonalily in a 
(are inallee / iuo/i/<Oo Muh /.Vo/. 5, (>95 

696, 

I.Ativ. C, .1. (I9S.V) I)e\elopniem of large plate like 
lignoliihers in t'w /ilyiilii\ hnli ynitlr\ Sin. in relaliiin in 
environmental factors. A a.vf ./. flm. 51. 105-1 IS. 

& JoHNSioN, R. I.X ( inno) vvoody clumps .ind 

eliinipwoiids. /hi/f 5H. 299-.^44. 

VlAia.i.. J. W. & Min.fU. (I. H. (|99«) Lake Fiyie 
pulucoliydriiliigy Irom (lOku in Ihe present, heacli ridges 
and plaeial imiximtim nridily. PnUu'nfieo^r. 
I'dltii in Ihmilol, I'itUii'ot'Ciil. 144. .^07 .529. 

\lAnr,iNsoN. J. (’ & I.AiiuaiS, I' Y. II9XX) lieiigrupliieul 
vurialion in r.iitvly/>iti\ hiixwri s.l. iiiid the iceoeiiiliiMi ol 
II new species, li. (iniiiiieii. Aii.ii. S\.\i. Hut. I, 151 170. 
Ni smi I. K. A.. Poi rs. H. M., Vaiii ani'oi,kt. R. I:'.. Wi.si. 
A. K. & Ki ll). J. U. (1995) Parlilioning and disirihmion 
of R.APD ViiriiUion in ;i fiircsl tree speeies, htivl\i>lin 
,e/ii/i(i/ii,v (Mvrtaeeae). lU’ivil. 74. 628-6.47. 

. iV Rnii. J- H. (1997) 

l iiigei printing and pedigree tinalysis in /bn «/v/>/n.i 
j!/o/)»/i(,v u.sing RAPDs. SH\ m OVneriVa 46, 6-11. 

Pons. I). M. & Ki:ii), .1. U. <1988) Hybridisation ns a 
i.lispersul meeliunism. /fivi/. 42. 1245-1255. 



iV Wll.iSHiKl; K. J. F, I I997i Luealypt geiielies 

and genecology pp. .56-91 In Williams. .1. A: Woinarski. 
J. iFds) ''Fiieuiypi lienliigy; Individuals In lieosyslenis " 
iC’amhridge University I're.ss. Cambridge I, 

Riissmo. M., Lik AKom. K, lloirm. S. D. A: Dimin. K. 
W. ( 19971 DNA fingerprinting of luii'tilyiUus artwiliaila 
- A eriticallv endangered reliei speeies or a rare hybrid. 
Hm-f/. 79. bO-.4l8 

. Jh/ll.KSM. O.. llol'I’f.K. S, I). A Di.min. K. VV. 

11999) Conservation genetics and elonaliry in tw(> 
erilieally endiingered ciienlypls from Ihe highly eiiileniie 
south-western Australian tiora. Ihul. Coii.m n'. 88. .421- 
441. 

Rum. I-, 1. J, (199.4) 'NTSYS-^k'. Numerical laxoiiomy and 
mullivariale analysis sysiem (vl.8)' (Deparlmeni of 
eeiiliigy and evolution Sinie lliiiversily ol New V'ork. 
.New Voik). 

.SuKAi.. R. K. & .Sniaiii, P. H. a. (I9(:i 4) “Prineiples of 
nnineiieiil ta\oiiomy'‘ tlTeeman. .San Rruneisco). 

Sai.I'., M. M.. Puns. H. .VI.. Wisi, A. K. A Ri-.in, .1. B. 
(1996) Moleeuliir diftereniiaiion within tind between 
l^’lll•^lly|I|ll\ rhiliiiiii. /•-'. (iiiiyffdaliwi and Iheir hybrids 
using RAPD markers. Aii.yr . ./. Hot. 44. 559-569. 

SKMiu, S , VMll,AN('(iii|ir, R. F. A Puns. B. M. (199,8) 
I'ine-setile gciiclie stiueiute of /bon/v/i/m ^lotmlnx ssp. 
)>lohiilu.\ forest revealed by RAPDs. Ihiil 46, 5S.4-594. 

TysuS. M.. VAII I ANi.OUUT. R. I-:. A Kl III. J B. (1998) 
Determination of clone si/e ami age in a malice etiealypi 
using RAPDs. //i;i/ 46. 161-172 

V'AU.t ANCUIKI, R. li., SKAUII, S. A fillKI:, P, (I'-UIK) 
Fingerpriming for i|ualiiy eoriirol m breeding ciml 
deploymcni. 4iiv/. I’or. 61. 207-210 

W'l.i .l INC I ION. A. B., Pol ACii. 1 1. A. A Nuin l., I . K. ( 1 97*1) 
Radioeiiibim duling of lignouibers from nnillee foriiis of 
l.iii iilyiiiii.i. Sfiin h H). 282- 28.4. 

Wi l so. ,1 A Mi.’Cl H I.ANO. M. (1990) l ingeipiinOng 
genomes using PCR svilh arhiirarv primers. A'l/i /cn 
Acii/.t /A'V. 18. 721.4-7218. 

VVlI.I.IAMS, .1. (.1. K,, Kl lll.l IK. A. K., I.IVAK. K. J.. Kai aiski. 
.1 A A TiNiiuv. S. V. (1990) DN.A polviooi pliisiiis 
amplified by tirbiliary primers are useful ;is genetic 
markers. Ibiil 18. 6541-6535. 




